Impact of the Tumor Microenvironment on the Expression of Inflammatory Mediators in Cancer Cells.
Hypoxia and extracellular acidosis are common features of solid malignant tumors. The aim of the study was to analyze whether these pathophysiological parameters affect the expression of inflammatory mediators in tumor cells. Therefore the mRNA expression of MCP-1 (monocyte chemotactic protein 1), iNOS and osteopontin was measured under hypoxic (pO2 1 mmHg) and acidotic (pH 6.6) conditions by qPCR in AT1 R-3327 prostate cancer cells. In addition, the underlying signaling cascades were analyzed by using inhibitors of the p38 and ERK1/2 MAP kinase pathways.Hypoxia led to a significant decrease of the expression of MCP-1 and osteopontin over the complete observation period of 24 h, whereas the iNOS expression after an initial reduction slightly increased. Acidotic conditions for up to 6 h increased the iNOS expression significantly which was functional as indicated by an elevated level of nitrate/nitrite formation by 30 %. Acidosis had almost no impact on the MCP-1 expression of tumor cells, whereas the osteopontin level tended to increase leading to a significantly elevated level after 24 h at pH 6.6. Inhibiting the p38 and ERK1/2 under control conditions revealed that the MAPKs play a significant role for the regulation of the expression of inflammatory mediators. MCP-1 expression could be lowered by inhibiting ERK1/2 whereas iNOS expression was dependent on both p38 and ERK1/2 MAPK. These results indicate that the adverse tumor microenvironment affects the expression of inflammatory mediators by tumors cells and may therefore modulate the immune response within the tumor tissue.